Oxygen metabolites and hypoxic renal injury: effect of mitochondrial electron transport blockade.
Isolated perfusion of the rat kidney causes hypoxic damage in the cells of the thick ascending limb of the loop of Henle. The cell damage is driven by active solute transport, which generates an imbalance of oxygen supply and demand. This injury is paradoxically prevented by adding the mitochondrial electron transport inhibitors rotenone or antimycin to the perfusion media. The present study shows that rotenone and antimycin decrease production of hydrogen peroxide in the thick ascending limb during perfusion. The findings support the hypothesis that the injury in this model is dependent on mitochondrial electron flow and suggest that mitochondrial electron flow, driven by the work of active solute transport in the presence of limited oxygen availability, may result in the generation of toxic oxygen metabolites.